In this supplement we present a verification exercise of the FV method where we compare numerical and analytical solutions for a given diffusion problem. We finally include some complementary results and figures properly referred in the main text of the manuscript.
Supplementary Methods

Verification of the 2D Finite Volume Method
To verify the implementation of our 2D FV solver for the diffusion equation (1) , in this section we compare numerical predictions yielded by the FV approach with an analytical solution for a given problem with constant k in space and time. We had to make this assumption because, to our knowledge, there is no analytical solution for Equation (1) given the exponential form of k(P e ) of the Equation (2) , both of the main text. To approximate constant k in our approach we simply set parameter γ to zero.
For setting the pore pressure initial conditions of the problem, we chose de following function
which is a solution of Equation (1) of the main text for constant k and the no-flux Neumann boundary conditions introduced in the section of Methods [1] . From this function we can built the initial conditions for p simply by making t=0. As shown in Supplementary Figure 8a .
To complete the benchmark problem we assumed a constant diffusivity K = ζk = 2m/s in the whole arbitrary domain defined by [0, 2π] in each direction.
Supplementary Figure 8b For instance, most of the so-called streaks propagate in both the down-dip and up-dip opposite directions [2, 3, 4] . In contrast with the horizontal configuration of the slab in Guerrero (Figures 2 and 5a), in these subduction zones the OC sinks into the earth producing P c gradients in the slip-parallel direction. This supplementary condition along with localized dehydration pulses and local variations of the plate-interface geometry may induce complex pore-pressure gradients likely to produce pressure waves in both directions within the active SSE front. In this figure we show the simulation results for two non-exhaustive examples considering the interface geometry in Cascadia, where pressure waves propagate in both opposite along-dip directions. (a) Cartoon showing the geometry of the Juan de Fuca plate under the continent. Gradient of gray colors illustrate the lithostatic pressure in the subducted slab, while the color gradient illustrate local pore pressure changes where RTMs are observed. (b) and (c) show, from top to bottom, the simulation initial conditions (for constant k 0 = 1e-13 m 2 ), the pressure-waves propagation (where p * = p − p 0 ) and the wave-front speed (p threshold of 3 kPa) for both updip and downdip propagation directions, respectively. The purpose of these simulations is just to illustrate that even in the presence of a downdip lithostatic pressure gradient, pressure-waves can propagate in both opposite directions with speeds similar to those observed in Cascadia. Although plausible, these Cascadia-like models should certainly be explored in future investigations. relative to the SSE slip velocity (V 1 ) under stable conditions in a R&S friction framework (i.e. velocity strengthening parameters) as a function of the pore pressure increment (∆p) in the fault. V 1 and V 2 represent the slip rates before and after the pore pressure increment has been applied, respectively, with constant shear (τ ) and normal (σ) fault tractions. These curves have been generated using Equation 3 of the main text, which has been introduced by [7] for modeling SSEs. To calculate the gradient we simply estimated the change in p from the change in P c assuming undrained conditions with a Skempton coefficient B = 0.8 (i.e. p = B * P c) [8] . Two things stand out from the left figure: (1) most of RTMs in the down-dip direction lie within the minimum of the p gradient (blue colors), and (2) the minimum p gradient indicates a pore-pressure reduction with distance from the trench (i.e. in the RTM direction). This seems consistent with Equation 2, which predicts the propagation of pore-pressure waves towards depressurised regions (Figures 1a and S3) . However, the maximum gradient values induced by the SSE ( 0.02 bar/km) are significantly smaller that those required to produce waves with the expected speeds (Table S2) . Although the residual strain field from past SSEs may probably lead to larger pressure gradients, an additional preexistent gradient seems necessary in Guerrero to meet the conditions for rapid pressure-waves propagation. The basemaps and inset maps were created using SRTM15+ data. 
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